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DETAILED ACTION 
Response to Amendment 

The amendments and arguments presented by the applicant have been duly noted. In 
view of such, the previous rejections in the first office action have been withdrawn. 
However, an updated search and further review of the prior art has prompted the 
presentation of new rejections presented below. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu et 

al. (US 7,121,099 B2) in view Sekiya et al. (US 6,161,389). 

In regard to claim 1 , Shimizu et al. ('099) teach a method of controlling a free 

piston cryocooler, in order to control the temperature of a mass, comprising the steps of 

modulating the piston stroke (column 4, lines 11-17) for output cooling power demands 

requiring a piston stroke exceeding a selected minimum piston stroke (that stroke which 

maintains gas bearing operation, column 4 lines 23-29, 37-42); maintaining the piston 

stroke at substantially the selected minimum piston stroke (column 9, line 66- column 

10, line 1) for cooling power demands less than the selected minimum piston stroke, 

maintaining the piston stroke at substantially the selected minimum piston stroke (as it 

is clear that Shimizu et al. ('099) intend to maintain both the minimum and maximum 
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limits of stroke length during all phases of operation) but do not explicitly teach 
modulating the piston stroke as an increasing function of the difference between sensed 
mass temperature and a command reference input temperature and further do not 
teach applying thermal energy to the mass while maintaining the minimum piston stroke 
for cooling power demands less than the selected minimum piston stroke. 

However, Sekiya et al. ('389) teach modulating the refrigeration power of a 
Stirling cryocooler as an increasing function of the difference between a sensed mass 
temperature (detected temperature) and a command reference input temperature (set 
temperature) (column 19, lines 31-49; note that one of ordinary skill in the art would 
have understood the discussion of modulating the power of the Stirling cooler in column 
19, lines 31-49 to additionally suggest piston stroke length modulation for free piston 
Stirling cryocoolers not only modulating the piston speed). In addition, Sekiya et al. 
('389) teach applying thermal energy to the cold end of the Stirling cryocooler in 
combination with modulating the refrigeration power of the Stirling cryocooler to control 
the temperature of the cold end (column 19, lines 50-61). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time the invention was made, to combine the method of maintaining the operational 
limits of the free piston Stirling cryocooler of Shimizu et al. ('099) (the minimum and 
maximum stroke for the purpose of preserving proper gas bearing operation in order to 
reduce frictional wear of the cryocooler) with the method of temperature control taught 
by Sekiya et al. ('389) to modulate the piston stroke as an increasing function of the 
difference between a sensed mass temperature and a command reference temperature 
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and to additionally apply thermal energy to the mass being cooled for the purpose of 
enhancing the temperature control precision of the system of Shimizu et al. ('099). 
In regard to claim 2, see claim 1 . 

In regard to claim 3, the heater discussed for claim 1 above applies thermal 
energy as an increasing function of the difference between the cooling power applied to 
the mass by the cryocooler at the selected minimum piston stroke (i.e. the cooling 
provided) and the cooling power demand (cooling needed) because it applies heat as a 
function of the temperature difference between the set temperature and the detected 
temperature (column 19, lines 50-61). 

Allowable ^Subject Matter 
Claim 4 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
Claims 5-9 U2jare allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Pettitt whose telephone number is 571 -272-0771 . 
The examiner can normally be reached on M-F 8a-4p. 

If *attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler can be reached on 571-272-4834. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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